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(£) A miniature motor with an installed earth terminal. 



A miniature motor has an electrically-conduc- 
tive case (1) with an internally mounted magnet 
(31), and an electrically non-conductive case 
cover holding brushgear (36). The case cover 
(7) is engaged with the motor case (1), with an 
earth terminal formed into an essentially U- 
shape with one leg held in contact with a brush 
terminal (5) of the motor, and the other leg (21) 
held between the cover (7) and the case (1). The 
distal end or tip (22) of the other leg of the earth 
terminal is plastically deformed into a groove 
(27) in the case cover (7). preferably by the 
bending over of a section (26) of the motor case 

(1). 
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This invention relates to miniature motors, and 
particularly to such motors in which one of the motor 
brushes is electrically connected to the motor case. 

A typical known miniature motor construction in- 
cludes a permanent magnet formed into an arc-seg- 5 
ment shape fitted in a case made of a metallic mate- 
rial, such as mid steel and formed into a hollow cylin- 
der, closed at one end. A rotor with an armature and 
a commutator is rotatabiy mounted in bearings in the 
case and a cover which closes the open end of the 10 
case. The cover is made of an insulating material , and 
has brushes mounted therein. The motor is driven in 
known manner from an external source through ter- 
minals connected to the brushes. In such miniature 
motors used for automotive electrical components for 15 
example, one of the brush terminals is connected 
to 'earth* via the motor case. However, the known 
techniques for accomplishing this are either unreli- 
able or costly in terms of manufacturing complexity. 

The present invention seeks to provide a simple, 20 
economic and efficient means of securing an installed 
earth terminal in a miniature electric motor which is 
reliable, and does not involve substantial additional 
labour in the manufacture of the motor. Such a motor 
has an electrically conductive motor case with a per- 25 
manent magnet mounted therein; an electrically non- 
conductive case cover engaging the case; a rotor 
mounted for rotation within the case; and brushgear 
on the case cover for conducting electric power to the 
rotor from an external power source, one of the brush- 30 
es being electrically connected to the motor case by 
a U-shaped earth terminal, of which one leg engages 
a connector for a motor brush and the other leg en- 
gages the motor case between the case and the cov- 
er. According to the invention, the tip of the other leg 35 
of the earth terminal is plastically deformed into a 
groove formed in the cover to secure the electrical 
connection to the case. 

It is preferred that a section of the motor case is 
bent over t he tip of t he other earth terminal leg in the 40 
groove in the cover. This assists in securing the con- 
nection both directly and indirectly by the consequent 
deflection of the respective earth terminal leg. This 
can, depending upon the contours of the groove 
cause deformation of the earth terminal leg in two 45 
senses within the groove. The bending of the motor 
case section will also normally constitute plastic de- 
formation thereof. 

Some embodiments of the invention wfll now be 
described by way of example and with reference to so 
the accompanying drawings wherein: 

Figure 1 is an exploded cross-section view at a 
circumferential section of a motor case cover i- 
lustrating the connection between a motor case 
and a brush terminal in a prior art motor; 55 
Figure 2 is an unexploded view similar to Figure 
1 illustrating an embodiment of the present inven- 
tion; 



Figure 3 is a cross-sectional view of the embodi- 
ment of Figure 2 before the case cover is finally 
engaged with the motor case; 
Figure 4 is a front view of the earth terminal 
shown in Figures 2 and 3; 
Figure 5 is a longitudinal sectional view of the ter- 
minal of Figure 4; 

Figure 6 is an exploded perspective view of a 
case cover to be fitted to a motor case; 
Figure 7 is an elevation illustrating an embodh 
ment of this invention; 

Figure 8 is a partly broken, cross-sectional view 
of a miniature motor in accordance with another 
embodiment of this invention; and 
Figure 9 is a sectional view taken on the line A-A 
in Figure 8 with portions of the motor case omit- 
ted. 

The conventional method of grounding miniature- 
motor body is as follows referring to Figure 1. A ter- 
minal piece 5 protrudes from the inside to the outside 
through a hole 8 in the case cover 7 as shown in Fig- 
ure 1. the terminal piece 5 is secured in the hole 8 by 
inserting one leg of a split pin 13 made of an electri- 
cally conductive material and formed into an essen- 
tially U shape into the hole 8 from the inside of the 
case cover 7. When the peripheral surface of the 
case cover 7 is engaged with the motor case 1, the 
other leg of the split pin 13 is forced onto the inside 
wall of the motor case 1, causing the brush terminal 
piece 5 and the motor case 1 to be electrically con- 
nected. A stepped section 14, 15 accommodates the 
other leg of the split pin 13 and limits the inward 
movement of the cover 7 into the case 1 . 

Another conventional method is as follows. A leg 
of the split pin 1 3 is spot-welded in advance to the mo- 
tor case 1 , and another leg of the split pin 1 3 is insert- 
ed into the hole 8 to fixedly fit and electrically connect 
to the respective motor brush. 

The construction in the former example, in which 
a leg of the split pin 13 is held by the motor case 1 and 
the case cover 7, is unstable in terms of electrical con- 
tact The construction in the latter example, in which 
a leg of the split pin 13 is spot-welded to the motor 
case 1 can ensure stable electrical contact, but results 
in substantially increased cost due to the spot- 
welding process involved. In addition, the spot welder 
has to be maintained at all times. 

In the embodiment of the invention shown in Fig- 
ures 2 to 7, engaging surfaces 1 0 are provided on the 
motor case 1 made of an electrically conductive ma- 
terial and the case cover 7 made of an electrically 
non-conductive material. An earth terminal 6 of an es- 
sentially U-shape, and as shown in Figures 4 and 5, 
is installed on the engaging surfaces 10, as shown in 
Figure 3. The earth terminal 6 has a case contacting 
leg 21 making contact with the motor case 1, and an 
electrically conductive part contacting leg 25 making 
contact with the brush terminal piece 5. The leg 21 
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has a deforming part 22 bent towards the leg 25 and 
two case contacting springs 23 bent towards the op- 
posite side of the leg 25. A projection 26 is formed in 
the wall of the motor case 1, and a groove 27 is 
formed in the case cover 7. 5 

The earth terminal 6 is installed on the case cov- 
er 7, as shown in Figure 3. The brush terminal piece 

5 is disposed in a hole 8 provided on the case cover 
7, for example, and the leg 25 of the earth terminal 

6 is inserted into the hole 8 and fixedly fitted thereto 10 
while keeping contact with the brush terminal piece 

5. The brushgear 36 is fixedly fitted inside the case 
cover 7. 

As the motor case 1 receives the engaging sur- 
face 1 0 of the case cover 7, the inside surface of the 15 
open end of the motor case 1 is forced onto the case 
contacting springs 23 and engaged with the case cov- 
er 7. Next, a projection 26 provided on the motor case 
1 is plastically deformed, together with the tip of the 
case contacting leg 21; that is, the deforming part 22, 20 
and securely fitted into the groove 27 provided on the 
case cover 7, as shown in Figure 2. 

The earth terminal 6 is securely fitted to the case 
cover 7, and a sufficient contact pressure between 
the earth terminal 6 and the motor case 1 can be 25 
maintained, thereby ensuring stable electrical con- 
tact 

In the embodiment of the invention shown in Fig- 
ures 8 and 9, like parts are indicated by like numerals 
in Figures 2 to 7. 30 

Inside the motor case 1 a permanent magnet 31, 
and a rotor formed by winding an armature wire 33 
around an iron core 32 is rotatably supported by bear- 
ings 34 inside the permanent magnet 31 . The open 
end of the motor case 1 is fitted with a case cover 7 35 
made of a resin material, and around a part of which 
an essentially U-shaped earth terminal 6 is fitted. A 
groove 27 for receiving both the deforming part 22 of 
the earth terminal 6 and a section 26 of the open end 
of the motor case 1 to be simultaneously plastically 40 
deformed is also provided on the engaging surface 
1 0 of the case cover 7. 

The electrically conductive part contacting leg 25 
of the earth terminal 6 is disposed between the case 
cover 7 and t he brush terminal piece 5, and the brush 45 
terminal piece 5 is pushed by the resiliency of the 
connecting terminal 35 to cause the electrically con- 
duct rve part contacting piece 25 and the brush termi- 
nal piece 5 to make contact with each other and to be 
held in posit ton. The respective distal ends of the con- 50 
nection terminals 35 form terminals 35a for feeding 
power to the commutator 37 via the brushes 38. 

Hie leg 21 of the earth terminal 6 has a deform- 
ing part 22 and two case contacting springs 23, as 
does the terminal shown in Figures 4 and 5. As the 55 
open end of the motor case 1 is engaged with the 
case cover 7, the case contacting springs 23 are 
pressed, and the deforming part 22 is deformed, to- 



gether with part of the open end of the motor case 1 , 
into the groove 27 provided on the case cover 7. 
Thus, a stable contact pressure between the earth 
terminal 6 and the motor case 1 can be obtained. 

In the foregoing description, reference is made to 
part (26) of the open end of the motor case 1 and the 
deforming part 22 of the earth terminal 6 being simul- 
taneously plastically deformed. However, it may be 
sufficient that only the deforming part 22 of the earth 
terminal 6 is plastically deformed alone toward the 
case cover 7. The motor case 1 may be secured to the 
case cover 7 by other means. 

As described above, this invention makes it pos- 
sible to ensure stable electrical contact since a suffi- 
cient contact pressure can be obtained between the 
motor case and the earth terminal by disposing case 
contacting legs of the earth terminal on the engaging 
surfaces of the motor case and the case cover to en- 
gage the motor case with the case cover, and causing 
the tip of the respective leg of the earth terminal to 
be plastically deformed toward the case cover. Caus- 
ing the tip of the earth terminal leg and preferably, 
part of the open end of the motor case to simultane- 
ously plastically deform reduces assembly manhours 
and manufacturing cost The benefits of eliminating 
spot welding will be self evident 



Claims 

1. A miniature electric motor having an electrically 
conductive motor case (1) with a permanent 
magnet (31) mounted therein; an electrically non- 
conductive case cover (7) engaging the case; a 
rotor (32) mounted for rotation within the case 
(1); and brushgear (36) on the case cover (7) for 
conducting electric power to the rotor (32) from 
an external power source, one of the brushes 
(38) being electrically connected to the motor 
case (1) by a U-shaped earth terminal (6), of 
which one leg (25) engages a connector (5) for a 
motor brush and the other leg (21) engages the 
motor case (1) between the case and the cover 
(7) 

CHARACTERISED IN THAT 
the tip (22) of the other leg (21) of the earth ter- 
minal (6) is plastically deformed into a groove 
(27) formed in the cover (7) to secure the electri- 
cal connection to the case (1). 

2. A miniature motor according to Claim 1 CHARAC- 
TERISED IN THAT a section (26) of the motor 
case (1 ) is bent over the tip (22) of the other earth 
terminal leg (21) in the groove (27) in the cover 
CO- 

3. A miniature motor according to Claim 1 or Claim 
2 CHARACTERISED IN THAT the plastic defor- 



3 



EP 0 544 404 A2 



mation of the tip (22) of the other teg (21) of the 
earth terminal (6) is in two senses within the 
groove (27). 

4. A miniature motor according to any preceding 
Claim CHARACTERISED IN THAT the length of 
the one leg (25) of the earth terminal (6) in the 
axial direction of the motor is longer than that of 
the other leg (21). 
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5. A miniature motor according to any preceding 
Claim CHARACTERISED IN THAT the other leg 
(21) of the earth terminal (6) is flanked by an ad- 
ditional resilient axially extending limb on either 
side thereof. 15 

6. A miniature motor according to Claim 5 CHARAC- 
TERISED IN THAT the tips (23) of the additional 
limbs are bent outwardly against the motor case 

0). 20 

7. A miniature motor according to Claim 5 or Claim 
6 CHARACTERISED IN THAT the axial length of 
the other leg (21) of the earth terminal (6) is 
greater than that of either additional limb. 25 

8. A miniature motor according to any preceding 
Claim CHARACTERISED IN THAT the tip of the 
one leg (25) is bent towards the connector (5) to 
enhance the electrical connection therewith. 30 

9. A miniature motor comprising an electrically con- 
ductive motor case (1) on the inside surface of 
which a magnet (31) is fixedly fitted, and a non- 
electrically conductive case cover (7) holding 35 
brushgear; the motor case (1) being engaged 
with the case cover (7), CHARACTERISED IN 
THAT an earth terminal (6) formed by a case con- 
tacting piece (21) and an electrically conductive 
part contacting piece (25) into a U shape is pro- 40 
vided, a groove (27) is provided in the case cover 

for receiving the tip (22) plastically deformed 
thereinto, the electrically conductive part con- 
tacting piece (25) of said earth terminal being 
brought into contact with and fixedly fitted to a 45 
brush terminal piece (5) of said brushgear, and 
the tip (22) of the case contacting piece (21) be- 
ing caused to be plastically deformed into the 
groove (27) provided on said case cover in the 
state where the case contacting piece (21) is so 
pressed between the motor case (1) and the case 
cover (7) so as to electrically connected a brush 
of said brushgear and said motor case. 
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FIG. I 

(PRIOR ART) 




FIG. 3 
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FIG. 4 




FIG. 5 
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FIG. 7 




6 



^1* ' 

EP0544404A2 

FIG. 8 




7 



